Analysis of viral glycoproteins by MALDI-TOF mass spectrometry.
Membrane glycoproteins were shown to be useful biomarkers of enveloped viruses using on-target deglycosylation and matrix-assisted laser desorption/ionization-time-of-flight mass spectrometry (MALDI-TOF MS). Sindbis virus, the prototype alpha-virus, was used as a model system. The glycoproteins and the capsid protein of the Sindbis virus were successfully detected by MALDI-TOF MS using two solvent systems. One of them is 0.5% n-octyl glucoside/0.5% trifluoroacetic acid. The two components of this solvent acted synergistically on the virus to help release and solubilize the structural proteins. The other is 70% acetonitrile/30% formic acid. This solvent solubilized the integral membrane glycoproteins very effectively even after serious aggregation. On-target deglycosylation was performed to confirm the detection of the glycoprotein peak and to produce protein moieties that can be used as biomarkers. After a simple and fast incubation using peptide-N-glycosidase F on target, sequential mass shifts were observed, which proved that the proteins detected at 51 000 Da have N-linked carbohydrate moieties at two sites. Observation of this mass shift could provide confirmatory evidence for viral identification.